This practical guide to the analysis of survival data written for readers with a minimal background in statistics explains why the analytic methods work and describes how to effectively analyze and interpret epidemiologic and medical survival data with the help of modern computer systems.
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Overview
The description of survival analysis techniques can be mathematically complex. The primary goal of the following description, however, is a sophisticated introduction to survival analysis theory and practice using only elementary mathematics, with an emphasis on examples and intuitive explanations. The mathematical level is completely accessible with knowledge of high school algebra, a tiny bit of calculus, and a one-year course in basic statistical methods (for example, t-tests, chi-square analysis, correlation, and some experience with linear regression models). With this minimal background, the reader will be able to appreciate why the analytic methods work and, with the help of modern computer systems, to effectively analyze and interpret much of epidemiologic and medical survival data. A secondary goal is the introduction (perhaps the review) of a variety of statistical methods that are key elements of survival analysis but are also central to statistical data analysis in general. Such techniques as statistical tests, transformations, confidence intervals, analytic modeling, and likelihood methods are presented in the context of survival data but, in fact, are statistical tools that apply to many kinds of data. Similarly, discussions of such statistical concepts as bias, confounding, independence, and interaction are presented in the context of survival analysis but also are basic to a broad range of applications.
To achieve these two goals, the presented material is divided into nine topics:
These topics make up essentially a second-year, one-semester biostatistics course. In fact, this course has been taught at the University of California, Berkeley as part of the biostatistics/epidemiology master of public heath degree major, at the Graduate Summer Institute of Epidemiology and Biostatistics at Johns Hopkins Bloomberg School of Public Health, and at the Graduate Summer Session in Epidemiology at the University of Michigan.
All statistical methods are extensively illustrated with both analytic and graphical examples from the San Francisco Men's Health Study. This unique study was established in 1983 to conduct a population-based prospective investigation of the epidemiology and natural history of the newly emerging disease Acquired Immunodeficiency Syndrome (AIDS). The collected data are a source of valuable and comprehensive information about the AIDS epidemic in its earliest years. These data illustrate realistically the discussed statistical techniques. A "workbook" of noncomputer problems is included to further explore the practical side of survival analysis methods. Finally, a small amount of computer code gives a sense of survival analysis software. The statistical analysis system called "R" is chosen because it is extensive and fully documented and both the software and documentation can be obtained without cost (http://www.r-project.org).
Clearly many kinds of phenomena fail. Data collected to study the failure of equipment, machine components, numerous kinds of products, and the structural integrity of various materials are frequently analyzed with survival analysis techniques (sometimes called time-to-failure data and methods). For the following description of survival analysis, however, the terminology is by and large in terms of human mortality (survived/died). For example, rates are described in terms of mortality risk (risk of death). The language of human mortality is chosen strictly for simplicity. The theory and applications of the methods discussed are essentially the same regardless of the subject matter context. Using general terminology complicates explanations and is avoided to clearly focus on the statistical issues important in the analysis of epidemiologic and medical survival data.
